The story of protein arginine methylation: characterization, regulation, and function.
Arginine methylation is an important post-translational modification (PTM) in cells, which is catalyzed by a group of protein arginine methyltransferases (PRMTs). It plays significant roles in diverse cellular processes and various diseases. Misregulation and aberrant expression of PRMTs can provide potential biomarkers and therapeutic targets for drug discovery. Areas covered: Herein, we review the arginine methylation literature and summarize the methodologies for the characterization of this modification, as well as describe the recent insights into arginine methyltransferases and their biological functions in diseases. Expert commentary: Benefits from the enzyme-based large-scale screening approach, the novel affinity enrichment strategies, arginine methylated protein family is the focus of attention. Although a number of arginine methyltransferases and related substrates are identified, the catalytic mechanism of different types of PRMTs remains unclear and few related demethylases are characterized. Novel functional studies continuously reveal the importance of this modification in the cell cycle and diseases. A deeper understanding of arginine methylated proteins, modification sites, and their mechanisms of regulation is needed to explore their role in life processes, especially their relationship with diseases, thus accelerating the generation of potent, selective, cell-penetrant drug candidates.